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degradation process, The investigation showed that regeneration through hydro-
generation-degradation considerably decreases radiolytic losses in the coolant. f
The principal parameters for the regeneration of hydrostabilized gas oils are given
‘and the useful life of the aluminocobalt molybdenum catalyst under adopted operat- |

ing parametere is determined, Orig. art, has: 8 figures and 5 tables, [SP]
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regeneration/Arbus-I atomic power station

the "Arbus-I" atomic power station and related laboratory studies. The "Arbus-I1"!
differs from other atomic power stations using organic-cooled and-organic-moder-. __
ated reactors in that its gas oil coolant is regenerated by means of a hydrogenation-‘
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Radiatlion~thermal cracking of gas oil, MNeftekhimiia 2 no.3:
332-338 My-Je '62. (MIRA 15:8)
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(Cracking process) (Petroleum products)
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USSR/Chemical Technology. Clomicil Products mad Thoip I-14
Applicntion--Tre-tuant of natural gsscs and
petroleum. kotir fucle. Lubrlseants,

Abs Jour: Rof Zhur~Khimiya, Ko 3, 1957, 9308

Abstract: to distillation; a2 residue bolling above 470°
(748% of tho rosidunl ol1 chirgo) end containing
23450 asphnltencs 1s soparatod. A broud cut
(boiling bolow 4709), contalning no asphaltencs,
Is sont through a sccond hydrogenation treatment
over a highly active fixod kcd catalyst (WOS?) at
390-400° and 200 atm; tho throughput of the Sacond
stage is 2.0 kg/liter/hour with a roeycle coof-

fleient of 1,08, Wo porsoning of tho catalyst is
observed and tho yicld of hydrogonate (450 0,7995,
gasoline of bp bulow 2000 43,57, gaus oil of bp
200~-3400 46,&%, aromatic hycrosarbons 22e50,
naphthenic porifting 77,57, 5 0%4) 1s 97%., The
application of combined doep-scated hydrogenation
to potrolews distillation rosiduos rich in asphal=-
tened and resins makes possible a marked incroasa
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Lavrovakly, i« P., Mk D, V., and Nazarova, LM
Potroloum Institube of tho Acadumy of Scloneos USSH
The Combinod Doop=Suatbed Lydrogonation flo thod

6, Vol 8, 145-154

Tp, In-ta nefti AN SSSR, 136

od hydrogonation of rosidual

oils from Rowashkin crude has been investigated in
pilot plant inst:llgtlons of the continuous type.
The chargo stock (4770 0,988, 10455 beiling below
5500, 17.8) boillng bebween %50 and 400°) is

mixed with 2% cearbon-busc Fo-catalyst and subjoctod
to a singlo-pass hydropenabtion in a tubulav rcactor
at 470%nd J50 abi; t' . peactor throughput ig 240
kg/li.tor/houro 4 contact time of & min 13 18¢de
The hydrogenate © { viclds i subjectod

The combined dsep-scab

chyo ined In 90%
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Transfer of a hqlding furnace to heating by natural gas with
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Simple control of air flow. Avtom.i prib. no,1:24-26 Ja-Mr 163,
A (MIRA 16:3)

1, Ukrainskiy gosudarstvemnyy proyekinyy institut "?Metallurg’afvtomatika-.‘
(for all except Kravchenko, Gambarov), 2, Metallurgicheskiy zavod
imeni Petrovskoge (for Kravchenko, Gambarov),

{Open~hearth furnaces) (Electronic control)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031500051-6



I, 468L5.68

ACC NR:  AT6024974

which the depositlon potentials of the Ca-K paie difTor by 0.04 Y, the separation fsc-
i“"" is only 4,25, This shows that undar the conditions studiod, the soparation of al-
kali metals by electrolysis is very diffienit, and a more complete goparation can bo |
achieved only in a multistags cascade process, Orig. art. hast 3 figures and 1 teblo. .
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TITLE:  Study of the separation of K from Ho, K from lay K from Cs, Bb from Na, Rb

ST 7
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from Cs, and Na from Cs 2

’1!’

v/ !

Otdeleniye obshchey 1 takhnicheskoy khimii. Zashchitnyye metalli-~
cheskiye 1 oksidnyye nokrytiya, korroziya metallev i issledovaniya v oblasti olektro-
khimii (Protective metallic and oxide coatings, corrosion of metals, and studies in
eloctrochemistry), Moscow, Nauka, 1965, 198-200

SOURCE: AN SSSR,

TOPIC TAGS: potassivm, rubidium, cesium, sodium, carbonate, electrolysis

;

of' 1anosition of alkali motals on morcury from 0,1 W AQUAOUS |
~2.,030 V5 b, -2,0%
into mercury on the

]

ABSTRACT:  Tho potentials 2l
solutions of their carbonates worc determineds Cs, -2,027 Vj ila,
Vi Ky ~2.060 V. The dependence of tho transfor of alkali matals

o
Lale i

cathodo potential was established; from this dopendensa,
alkali motals wore obtained: Cs, -2,096 V; lay -2
The separation factors of a series of alkall mota
Na and Rb, Cs and Rb, Ma and Cs) on a mercury catl
ysis of 0,1 N aquecus solutions of carbonates of 1
potential, These factors were found to be small:
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Lthe half~wsve notant
JCHE Ty Hn, 2,122 7 £y =2, .
1 pairs (i and Ky Ha and ¥, Cs and i,
hode were detormined for the olacirol-
Lhese metals at a constant cathode
svon in ths most favorable caso,
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Kitect of Jow temparatutes vt the hydiatiar ol suile
1A Makaroy {(Uhuvash Agr. dost, Clictokeay) A vllasd
R 1, D0RCINIAEL 1 has been shown (Pokeere
emer 3, VTROUMTY) that soile fust {oson at donp, it
hen Teated Jost most 10 durtng Denting i1 1 was - 0%
Mrer frevemg amd thawing pli of potls sncteined, wind the
gt sncrease ook place after ' = - M®. Now the eflert
Vi I on the elec. cond. « of soil suspensions was detd. A
‘hcmnlcm had x of BO-8.8 X 10°% ghmt om, =t belore
freesing, 11.1-11.2 alter 7 = 0°, 125-128 after T =
SR and HOR DL after T LGS, A smilar sty of u
alter 15w -0 was ahservid ale for o forest-pattie sotl
annd gl aot sl Chesnoaens amd pinbeal sinponsons wee
mote papily congubsted after freesing wnd thawing thun
tefore; Felh, CaCly, TICL and KCEwere used ws congulants.
Ple anit. of “bound”” water was may. afier freering at

W 1 1 Wikeran
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USSR /So1l Stuiles Mar 1947

"Pemperature Optima of Soil Hydration, " D A Makerov,
5 1p

"Pochvovedenis" No 3

The author concludes that low temperatures increase
the degres of soil hydration in suspeneions after
thawing, and thet this increase varies at different
temperatures, The temperature optima 1ies betweén:
2000 to ~76%C7 with maximm soil hydration et ~580C .
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STATNIKOV, S. (Rustavi, Gruzinekaya SSR); MAKAROV, D, (Volzhskiy,
Volgogradskays oblast') arnia i

New cities, Zdorov'e 8 no,12:7~8 D 162, (MIRA 16:1)
(RUSTAVI.-PUBLIC HEALTH)
(VOLZHSKIY "(VOLGOGRAD PROVINCE)--PUBLIC HEALTH)
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DANILOV. G.G., ingh,; GEL'FENBEYN, Ya,Yu., inzh,; PILIP, M.H,,
inzh,s MAKAROV, B.V,, inzh,; RAGTNSETY, D.M., ingh,

Equipment of a working line of hat rolling milla, 8bor, nt,
NIITTAZHMASHe Uralmashzaveda ne.6870.96 168,
(MIRA 18:11)
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Precast reinforcements for stabilizing slopes
(MIRA 13:10)

Gidr. stroi. 30 no.11:25-27 ¥ '60.
(Precast concrete) (Soil stabilization)
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red,; PETROVA, I.h., -ipdatel'skiy red.; ROZHIN, V.P., teiha.red,

' -pasaktivoye dvigateli,
Ran-jet engines] Priamotochnye vozdushno raa .
Eloakva, Gos, izd-vo obor. promyshl,. 1958, 391 p. (MIRA L1l:h+)

(Jet planes-~Engines)
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VARSHAVSKTI, G.A., and BV, HAKAROV.

K voprosu ob oprecelenii optimalinykh uslovil raboty vosdusino-reaktivisgo divga=
telia neprerywmogo deistviia. (Tekhnika vozdushnogo flota, 1940, no.b, p.ul-4J,
diagrs., bibliography)

Title tr.: Determination of optimun conditions of uninterrupted jet engine

performance.
TI50k . T, 1940

80: AERONAUTICAL SCIEHCES AND AVIATION IN THE SOVIET UNION, LIGRARY OF CONGRESS,

1955
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The joint probability density of coordinates and speeds gatisfies the Fokker-
Planck—l(olmogorov equation. The problem of determining the mean time for
reaching a boundary in the phase space corresponding to shell snapping is reduced |
to a boundary value problem for the Pontryagin equation. The region which 15 1
Wgafe", from the standpoint of shell snapping, i8 determined in the phase Space. |
An approximate expression for the trajectory of 3 phase point is found by the '
method of harmonic balance. Yu, N. Novichkov, [Translation of abstract] \
ow] |
‘.
|
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AUTHOR: Makarov, B. P, _
TITLE: On the snapping of an elastic shell subjected to random forces ‘.
'%
SOURCE: Ref. zh. Mekhanika, Abs. 10V159 E
|
1

REF SOURCE: Dokl Nauchno-teis ia. konferentsii po itogam nauchno-issled. rabot
za 1964-1965 gg. Mosk, energ. ia-t, Sekts. energomashinostroit. M., 1965, 275~

286

TOPIC TAGS: elasticity theory, elastic shell

ABSTRACT: The snapping of a shell under the action of a stationary random load
of the white-noise type is investigated, The application of the Bubnov-Balerkin
method to the Foppl-Karman type of equation reduces the problem to a system of
ordinary differential equations whose right-hand side is a random function ¢f the
white-noise type. (An approximation of the deflection, taking into account only two !
terms, is studied). .It is shown that in this case, the evolution of generalized ;
coordinates and speeds represenis a continuous multidimensional }Markov process. |

|
|
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g under the action of ranCom
165,

(MIEA 19:1)

Snapping of thin elastic punel :
pulsed loads, Rasch,na prochn. no,111378-384
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BOLOTIN, V.V,, doktor tekhn, nauk, prof.; MAKAROV, B.P., kand. tekhn. nauk;
MISHENKOV, G.V., kand. t?khn. nauk; I\A(‘OPNOV L.N., inzh.;
FOMAZI, L., aspirant

Some problems of lynamic stability of elastic rings subjected
tr sudden loading., Izv, vys. ucheb, zav,; mashincstr, no,6:

Te-82 165, (MIRA 18:8)

1. Moskovskiy energeticheskly institut,
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{Moskva)

BOLOTTN, V.V, (Moskva); KURANOV, B.A. (Moskva)j MAKAROV, B.F.

Tzv, Al S84K,6ne g.1

. : tanni] waforwer windings,
Oscillasions of elroujar LoRaser ; (MIRA 18:10)

transp, N0J4:86-90 Jl-Ag 165,
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KURANOV, B.A., aspirant; MAKAROV, 3.P., kend. texin, nauk

Stability of multilsyer elastic rings ynder ihe action of &
uniform presgure. Izv, Vyg. uchsb. 2&V.; nashinostr, no.8: N
49=57 164, (MIRA 17:11)

1, Moskovskiy energeticheskiy inmstitut.
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Elektrichestvo mno.4:54-58 Ap '8k, (MR 1734

1, Mostovskiy energeticheskiy institul,
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Application of svatist%cal method. .. L115/E135
normal distribution curve with the mean, m = 0.1, and the
standard deviation, o = 0,006, is plotted, The cuther stircuses
that the experimental data available to hiwn are insulficiont for
drawing any f{irm conclusions, and that his paper "shouwld be
considered only as a first attempt to cstimate Lhe charac Lor of
the distribution of criticel stresses and parameters of initial
imperfections on the basis of experimental data'.
There are & figures,
SUBMITTED: October 7, 1961
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of qg/qa (q°% the upper critical stress for an ideal thin
cylinder) for different intervals (0-500, 500-100G, LOU0=-2000 and
2000-4000) of values of the ratic r = R/h (R - radius, and

h - thickness of a thin cylinder) are calculated. Then, using
the results of Donnel and wan (Lef.4), a theorctical curve or the
ratio q,/q% as a function of the parameter u is constructed,
This varameter is defined bhy;:

Application of statistical wmethod...

5
4+ h 273 -
u = 50 n~ nm ())
R
2 . . ;
w % o 1s the amplitude of initial detflection; n the
nu r of waves in circumierential direction; m = fs/fx the
ratio of the length of a circumferential half wave to the lengtih
of a longitudi.aL one, Finally, kaowing the experimental

distribution of the critical stress and the theoretical relations
between the stress and the parameter u, an experimeutal
distribution of w is determined using the usnal probabilit,
methods. The results of these calculations are proeented in
Fig.4 in the form of a histogram, on which, fo: comparison, tne
Card 2/3
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AUTHOR: Makarov, H.,E. (doscow)

-
TITLE: : Application of statistical method for analysis of
experimental d=ia on stability of thin cylinders
ERIVDICAL: Akademiya nauk SsSR. Izvestiya. Otdeleniye
tekhnicineskikh nauk, Meckhanika i mashinostroyeniye,
no.1l, 1902, 137-158 :

THXT: Using experimental data presented in the paper by

L.a. Harris, H,S. Suer, ¥.T. Skene and R.I. Benjamin (Rer,3;:
J.Aeronaut.Sci., v.2¢, no.l8, 1937) on the critical stresses (q*)

of thin-walled unstiffened circular cylinders under axial 3
compression, and applying some of the theoretical results on the V//
condection between ¢, and a parameter u, which characterizes

the initial imperfections of thin cylinders (to be defined in the
sequel) stated in the paper by L.H. Donnel and C.C. Wan (Rtef,';
J.Appl.Mech., v.1?7, no.l, 1950), the author attempts to find the
distribution law of the parameter u from an experimental
distribution of q,. First, using the data of Harris and

associates (Ref,3), experimental histograms of the distribution
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A@ + 4gﬂ? + 36ﬂ§ + BgaEZ? + a429 + 2ga4k? 5 32)? + ga22,+ 8, = 0

(34)
are found, where equal partial coefficients of damping are equal,
then in the first approximation, p, is cbtained without considera-~

1

tion of damping, i.e. instead of the polynomial in Eq. (34)
2]

A8 4 a62§ + a42ﬂ tasl +ag =0 . (36)
should be investigated. For systems with small damping, w, can be
interpreted as a dimensionless frequency of flutter. [t should be
noted that with the increase in numerical order of members in the
series of Eq. (32), the amplitude foreseen by the linear theory ig
decreased. The non-linear system of equations can be, therefore,
linearized with respect 4o two last amplitudes; and after mathema-
tical elaboration equations are deduced for amplitude A. There are
5 figures and 7 Soviei-bloc references. ;
ACSOCIATION: Moskovekly energeticheskiy institut (Moscow Power 3

Inatitute{ a
SUBMITTED:  January 3, 1961
Card 8/9

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031500051-6



- 4 . i - é H
£5IAT
8/145/61/000/005/001 /509
lmplitudes of steady-state ... i D221/D306

cal speed. At the same time the results of first and second appro-
ximation differ little from each other in the vicinity of critical
speed. As can be seen from Fig. 2, a three fold increase of th re-
duced Mach number p, with respect to the critical value, results

in a 10 % correction of the second approximation. A more precise
calculation requires en increase in the number of members ir the
series. A plate with two sides that are parallel to the flow and
clamped, the other two being supported, is then considered with the
help of

2nx
-+
@

@ = (l — €08 _Qf_)_') {f, (£ sin Ix + folf)sin
\ b a

(32)

3nx 4wy

b fy(B)sin S 4 F(f) sin —=- |
‘ a , a

A gystem of linear normal differential equations is evolved with di-
mensionless partial frequencies. To obtaln the critical reduced
Much number n,, 1t is necessary to determine the value of p when
two imaginary roots and the remainder of negative roots for

Card 7/9
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A 1//,“§ﬁ€gﬂi&:€filw ) (27)
3L dey—Kp, by

is deduced for the first approximatign amplitude. From ihe first
condition of periodicity, and when g¢ <=1, & correction for ampli-
tude A, is obtained from

¥ " - 3K 12, b, L|' ”'] (30)
- o (S
) l P 24, 2304 Kdyin L% /)

In tre latter, the first member in the brackets expresses the
effect of quadratic aerodynamic members and does not depend upon
the speed of flow. The second nember corresponds to the cubic mem-
bers and provides the correction that increases with the rise of
the reduced Mach number p. Computations made for a square pannel
demonstrate that the correction of amplitude of first approximati-
on Al reaches significant values at speeds that exceed the criti-

Card 6/9
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1

=W (AL @ @a1 Pty e s

di,n d iy
0, e g, e L L0 gy, K oy DY 21
D% d,tl('g) [ 1‘-; Uy (l‘il l Uy | I \(2( ( ) -
=0 (4, Brps Papy Do By By T, )0

......................

, d L dne ;
K gy e ~]«r [ONTI a7 % 41 ) e
0y e ooy de g Kl
—‘qum (4, i1 T L LY TR 2 I g T (29)
a2, dtyls
3 g, < 0200 ey K dy U =
Wy dﬁz t-g o, d'CI o, - 21 5

=W (A}, 2505 0o G5 G0, Py P ity T

After some mathematical elaboration and by considering "

Card 5/9
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the righ hand of which is considered as the resulting member. The
eritical reduced Much number p, is calculated from

wp? = 1 (16)

i
I ot {Og? HERCMEC S
by 2/( lez dm J[ \ g) Wy l/

Damping in systems that do not have multiple or adjacen® frequen-
cies is small; therefore, members containing g above the first

power can be neglected. This leads to a set of equations N
etuiiviial = ; 2,
d? « . i ‘Ji '
m%Z -_.,_,*,iv‘l_ 4o gy, ( <P“ A Byy o K dl? @y, == O,
d Tl.!: 3
20)
. o, do,
0} i oy LI b o gyt K doy 1105
dr?® dr .
20 (1) - (23]
0, 'El“}’lT,‘"" +8 oy '(“i"c"l‘“"‘ AL —p K Ay G = (21)
d=? dr, .
card 4/9
“ {«1,‘."' ,’1‘ . p vb
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L (4 (6)

Fy_,_l.g_ p A[ .....

for pressure on the surface subjected to gas flow p. The 1imit con-
ditions are defined in relation to the type of plate fixing along
its edges. The former can be determined with accuracy as far es

sag w, is concerned, but it is difficult for 7. Periodic solutlon
of the system is found by the method of small parameters., For this
purpose author considers a certain c¢:itical value of the reduced
Mach number p,, by designating p = W, + NPy where u is the :-du-

ced Mach number, 7 is a small parameter, and ) ig of the same or-
der as p. By introducing the small multiplier,'q, the suthor de-

duces
L4g (:1 + Cg"lw N dw ’:*f:“’H"; K (im':z’“""l “rl (;;ncg’ l‘ﬁ”?"i 1), (15 )
t"z"l‘gtfz"r“”u2 Gtp K d21 cl == =)y K d?x ﬁl -5\, (Cp Loy 1t 7). \:(
RO A - JO— . ’,\|
Card 3/9 /
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ot [T Y Ew S
h

and dxdy | dx ay’ (2)

concerning the deformations of platé, where ®(x, y, t) 1s a func-
tion which expresses efforts in the central sestion, ap In

& Py P ' :
- N e o e (3)

= dy“" T g s (f)__’cdy’

In the latter I is the e¢ylindrical rigidity, E the moduius of elas-
ticity, and q the normal load. The turbulent pressure at ultrasonic
speeds is then glven by taking into gecount the speed of the nor-

mal component of flow at the surface of plate v, the speed of sound
for non-turbulent gas &, 1 and the index of polytropy - By intro-

ducing the Mach number ~ M = U/ay,» the author writes g

I3
U o iy

9 g dw\?
g apa M 2 N g e[ )
1p pT}»ypA dx'{.x i p M(dx)’*

ard 2/9

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031500051-6



A5
FEL |

Lo b3oD | %é£§5p61/000/005/031/003
' 2 306

AUTHOR: Makarov, B.F., Aspirunt
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P

TITLE: Amplitudes of gteady-state Tlutter of clamped panels

PERIODICAL: Izvestiya vysshykh uchetnyith zavedeniy. Mashinostro~
yeniye, no. 6, 1961, 11 - 25

pExT: The article considers 41 stability and vibrations of clam-
ped plates in a gupersonic gas Ilow by taking into account geome~
trical and serodynamlc non-linearity. A rectangular plate with gi~
des a and b (Fig. 1) is subject to pupersonic gae flow at speed U,
directed along axis Ox. Its normal bending, w(xyt) is agssumed o0
be comparable to ite thlckness, but is small in relation to a and
b. It is also assumed that tangent inertia forces are negligible
compared to normal forces of inertin and the hypothesis of atralght
normals is fulfilled. This leads to
gy PP W PP TY o 0w
bvive dyt axt ’
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3 non-Soviet-bloc. The references to the Bnglish language publi-
cations read as follows: H. Ashley, C. Zartarian. Pistons theory
-~ a rew aerodynamical tocl for the aercelastician, J.lteronaut.
Sei., v.23, 1956, no. 6; I. Hedgepeth, On the flutter of panels
at high Mach numhers, J. Aeronaut,3ci., v.23, 1957, no. 6; Y.C.
Fung; On two-dimensional panel flutter. J. Aeronaut. Sci, . V.25,
1958, no. 3.

ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Ener-
getics Institute)

SUBMITTED: July 19, 1960

.
T
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sonic flow around the plates which have their sides supported pa-
rallel wi%h the stream is discussed as well as the problems of
flow around the plates having their sides choked parallel with the
stream, or such plates which are choked all along their contour.
For solving this problem, the author usesg the Galerkin method as
cited by V.V. Bolotin (Ref. 7: O primenenii variatsionnogo metoda
Galerkina k zadacham flattera uprugikh paneley (Application of the
Variation Method of Galerkin for Problems of Elastic Panels Flut-
ter), "lzvestiya vysshey shkoly. Mashinostroyeniye", 1959. no. ).
Analyzing rectangular plates freely supported along their entire
contour, Galerkin uses the theory of determinants; he proves that
in this case determinants converge. This is also applied to plates
choked on all sides. Thus, the determinant established by Galerkin
belongs to the class of normal (converg.ag) determinants. Graphs
are given showing the dependence of plate oselllation frequencies
on the Mach number, dependence of this number on parameters of
compression chsrge and on the value of the ratio between the plate
sides, There ave 7 figures and 9 referencess: 6 Soviet-bloc and ‘}

Gard 2/3
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AUTHOR: Makgzggl”B_P,, Aspirant

ot
f e

TITLE: Stability of choked plates in a stream of compressed
gas

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashino-

stroyeniye, no. 1, 1961, 3-12

PEXT: In this article, the stability of rectangular flat panels
fixed on different supports is analyzed. The relation between the
critical speed of flutter and the given parameters (value of com-
pressing forces, ratio of plate sides, coefficient of damping) is
determined. In order to establish the surplus aerodynamic pressure,
the author uses a linear approximation of asymptotic formulae
which %is applicable at supersonic speeds. He expresses the pressur
P as & function of the following parameters: P - gas pressure on
the plate surface; P= - undisturbed gas pressure; v - normal com-
ponent of stream speed on the plate surface; aco - sound velocity
for undisturbed gas; x - polytropic exponent. The problem of super-

Card 1/3
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AUTHOR: akarov, B.r.
TITLE: : Nonlinear flutter of a plate clamped along its edge
PERIODICAL: ,Rcférativnyy zhurnal, Hékhﬁnika, no. 12, 1962, 27,
, abstract 123139 (Ir. lLonferentsii no teorii plastin
i obolochek, 1960, Kazan', 1961, 22¢-225) ]L/
AT The author investigates the staoility of rectangu-

Lar plane plates clamyed along the cdge, with une side in a gas
stream of large supersonic velocity. The normal deflection is
assumed to be comparable with the thickness but saall with regard
to the length of the sides. aerodynamic forces are determined on
the basis of an asymptotic formula valid for velocities consider~
ably exceeding the velocity of sound. The initial system of cqua-
tions of motion is reduced to two ordinary ‘differential cquations
by Galerkin's method. Yeriodic solutions of- these are found by the
method of small parameter., ‘The calculations show that for moederate
values of A = Mh/a (4 bejng Mach's number, b the thickness, a the

Card 1/2
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in the same way. Four cases are congidered next, in which some .
des are hinged and other sldes rigidly fixed, Values of (. computed
for these cases for A Square plate are tabulated and compared with
those obtained by Ritz's method, The authers remark that some fep--
milae for principal frequencies by Ritz's method, given in other

Publications, also in two reference manuals, contain errors, Egua-
tion for Bx of an orthotropic plate is also derived ani a table of

A for a Square plate is given, There are 9 figures, 6 tubleg and
14 references: 11 Soviet-bloc und % non-Soviet-bloc, The reference
to the English~language publication reads ag follews: K, PFriede.
richs, Asymptotic phenomena in mathematical physiecs, Bull, Americ,
Math. Soc, 61, no., 6, 1955,

Card 4/4
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is obtained (B_ = 1/BX), which is reduced tc a single transcenden-
tal equation for Bx’ and BX is computed by successive approximation
the initial value being the asymptotic one B = an/bm; the final
quantity is the factorol = (a//\x)-2 + (a/ﬂy)z, The authors give a

table showing successive stages of computation of O for ten lowest
frequencies of a square plate, and compare all values with Iguti's
results obtained fron a series solution satisfying all boundary ccn-
ditions (six terms of the series taken)., The largest difference
between the results is 2,5%% for m = n = 1. A table of values of X
for 16 lowest frequenciee of plates wita a/b = 0,25 and a/b = 0,50
is also given. The equation for BX of a plate elastically fixed

along all edges is deduced. In this case both B _and a/ﬂy must be

found by successive approximation; a graph of values of o/ aw a

function of ¥ = 27D/ac (D being the cylindrical rigidity of the
plate, ¢ the rigidity factor for the edge) for 10 types of vibra-
tion is given, The case of an axially compressed plate is treated

Card 3/4
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It is deduced that

s

' "%3 1+ 2
y Tx T ¥
X(x) = C,sin 1, + Cyeos o + Cqe (8)

Bx = AX/Ayo The first two terms correspond to the asympiotic repre-

sentation for the internal zone; the third describes the dynamic
edge effect. Estimation shows that the width of the zone of edge ef-
fect does not exceed 1/2 of the wavelength. For a plate with all
edges rigidly fixed,

(14
Card 2/4
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AUTHORS:  Bolotin, V. V., Doctor of Technical Sciences, Professor,
Makarov, B. P., Mishenkov, G. V. and Schveyko, Yu. Yu,,
Engineers

TITLE: An asympiotic method of irvestigating the spectrum of
natural frequencies of elastic plates

SOURCE: Raschety na prochnost'; teoreticheskiye i eksperimen~
tal’nyye issledovaniya prochnosti mashinostroitelnykh
konstruktsiy. Sbornik statey, No. 6, Mossow. 1960,
231-253

TEXT: The authors consider the natural vibrations of a rectangular
plate (with the sides a, b) of constant thickness, The general so-
lution of wave equation near the edge x = 0 is looked for in the

form
My - y,)
A

W(x, y) = X(x)sin

Card 1/4
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and Yu. R, Shneyder, of the Mathematical Machine
Laboratory MEl , for participating in the calculations,
There are 6 figures and 9 references, 7 of which are
Soviet and 2 Engllish,
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Non-linear Problems of Stability of
Velocities

% is the polytropy index.
to the plate is

q =
¥t

where w

and Z& p

of Eq (1).

numerical method,
calculating machine,
for particular cases
6), and indicete the

card 3/%  pcknowledgments are expre
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is the deflection, €
h the thickness of the plate,
is the excess pressurvy,
in terms of the Mach aumber and polytropy index by means
The problem then reduces to the investigation
of the non-linear equation for the

One solution is expressed as a double sine

plate, which centains
conditions.
series and is dealt with both

and with the aid of an electronic
The results of the calculations
are shown graphically (Figs b,
existence of flutter in the panel.
gged to N. I. Chelnokov

S0V/179-59-3-9/45

Plane Panels at High Supersonic

The component of load normal

(6)

is the density and
¢ is the damping coefficient FEN.
which can be expressed '

deflection of the
subject to the boundary

by an aprroximate

5 and
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Velocitics

stable in relation te sufficiently small disturbances.
These solutions can be realised if the elastic system
which is subjected to the sub-critical velocity is
gufficiently irregular. All real constructions have some
irregularities (defects of manufacture, daformations
arising from aerodynamic heating, vibrations under the
influence of atmospheric turbulence and ather non-
stationary factors, t¢.). Thus in some cases, the
critical velocity determined by the linear aeroelastic
theory is only a lower Jimit to the critical velocity for
real constructions, In the present paper, the edges of
the plate are essumed to be simply supported and
elastically restrained against axial displacements; the
pressure on the plate is given by:Zu

-1 ~ '
p = Fa)(l + ﬁ“ﬁ”ﬂ Ez“ ) w -1 (1)
Qo

where p 1is the pressure of the unperturbed gas, v is
! the normal component of surface velocity of the plate,
Card 2/4 a, is the velocity of sound in the unperturbed gas and
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AUTHORS: Bolotin, V, V., Gavrilov, Yu, V., Makarov, B, P, and
Shveyko, Yu. Yu. (Moscow) - et

TITLE: Non-linear Problems of Stability of Plane Panels at
High Supersonic Velocities (Nelineynyye zadachi
ustoychivosti ploskikh paneley pri bol'shikh
sverkhzvukovykh skorostyakh)

PERIODICAL: Izvestiya Akademii nauk, S$SSR, Otdeleniye tekhnicheskilh
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3,
pp 59-64 (USSR)

ABSTRACT: The paper is a continuation of previous worlk (Refs 1 and 6). o
The question of the stability of plates and shells,
exposed to a current of compressed gas, has so far been
discussed in terms of a linear representation (Refs 1-5),
For sonic flow and for moderate supersonic numbers M
this hypothesis is apparently completely justified,
However, for larger supersonic velocities, aerodynamic
non-linearity becomes vary appreciable, As was shown
by Bolotin (Ref 5), solutions different from the
unper<urbed ones appear in aeroelastic problems, allowing
for aerodynamic non-linearity, at velocities below the

Card 1/% critical value, Among these solutions are some which are
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